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Abstract of JP4343484 

PURPOSETo improve light take-out efficiency 
while improving uniformity of luminous strength 
distribution in a luminous diode to be used for a 
light source or the like of an optical printer. 
CONSTITUTIONS p-AI GaAs luminous layer 22, 
an n-AI GaAs layer 23 are made to grow an a p- 
GaAs substrate 21 in order, an n-electrode 26 
and a p- electrode 28 are formed. A luminous 
element is formed in an inversed mesa shape by 
chemical etching and dry etching by means of 
H2S04:H202:H20 while the slant face part in an 
inversed mesa shape formed at about 45 deg. to 
the luminous layer 22 so as to have a mirror face. 
A constriction part of the inversed mesa is formed 
in the lower part of the inversed luminous layer 
22. Light radiated from the luminous layer 22 in 
the horizontal direction is reflected on the mirror 
face in the light take-out direction so as to 
improve the take-out efficiency of external light. 




Data supplied from the esp@cenet database - Worldwide 



http://v3.espacenet.com/textdoc?DB=EPODOC&IDX=JP4343484&F=0 



2006/09/06 



(i9)a*BMftr (jp) (12) & gg 4$ jfr 5t £| (a) (iimmfuwmi** ' 

#|f§¥4- 343484 

(43)&fB0 ^4^(1992)11^30B 

(sointa. 8 mmmn irto&mmn fi ^^am 

HO 1L 33/00 A 8934-4M 



(2i){«a## 




(7i)misA 


000101891 










(22)m«0 


^3^(1991)5^210 




Mjm&mKimwiTm 7#35# 






(72)SWf 


As m- 






















(72)5fclH# 


mm %m 






















(72) ^# 










^»iBr;riK^a;n4Te7#35^ -r- 














(74)f$lA 


&m± urea $f- (*2£) 











(54) B8§8CD£aO 



(57) KM 

H*Jj£] p-GaAsS«2 1±l:|i^p-AlGaA 
sffltB22, n-AlGaAsS23^fi3t, n 

HSHt SOi : Hi O* :H* OlCi^Xy^ 

*y-mvxD&wm*5&tm2 2 k*jut&«4 5" \zm 



-441— 




i 

ft u^tz&KX* tfirsa^y>r^— F*ix 

EM*a>£W&fc: fcttWMW^-f H 0D«e© \zM lr 
&£4 5 9 <Dfc#£ftrr^ ^-ffi^^sn. J&SJga> 

[0 0 0 13 

[0 0 0 2] 

y >^ £ ltu — tf^/y >**>L E D 
:/u>*#fci£nT^<s. u-tf yy 

^m^ttmrn^^x^. &8tzm.an7o>* 

2 lgO%3fcX^^ > N©^tiT^5. n 
~GaAsM81±l:n-GaAsPi (j&SQum 
19) #VPE (Vapcr Phase Epitaxy:^— ^31— X a? 

X^tLTZnjSH (S!2*m. 5 Aim) &fTV*Zni£ 

n-GaAs PJI8 2£.<D9m&D-n&&$:j&!&is8i 
yttmtUZ. *<D»* p-««8 5&tfn-«*8 6 

rp^jwus iNx*r«at3-H*8 7 

S I NxK^LTp-t«8 5«>T^>^9 
[0 0 0 3] -HKfc, ^U>^<0^2Sa:UTMV^*l-5 

^-r h r w ic * v^Tttc a a s p b© e 

*&GaA 8 Plin-GaAsS«l:^ 



» ^4-343484 

mm\zjtmi>xmrF-?zittb* ^©xy^ta^ 

[0 0 0 4] ^ Oi5^©G a A s PM^-f t- 

&A1 G a A s ^^>^MfO^«^t- H7 
P'^^^nt^S, BfcisHT* p-GaAsfi« 
91±fcp-Al, Gat-« A&I92 
Zn = 5X10 ir cm*«) , n-AU Gai-? As| 
9 3 (5|imJP, Te = 8Xl O ir cnr») » n* — G 
aAs|94 (0. l/zm#, Sn = 5X10 u c 
m- J ) SI^CLPE (Liquid Phase Epitaxy: U4ryH 

1 OTOra§«7 2 0 nm©«^1?x = 0. 2, 
y = 0. 5fc$8£;*nTV>*. 

[0 0 0 5] LPE^ft, n-Sfi9 5fttfp-i 
S9 7&&#7gM£U7tM&fT3. 7thUV^ 
77>< - iy7X7Xy^>m r) n -««9 5 
J?ft^$»^Xy5 : >m. rcD», n-ii9S 
tt^KRfc^cU *fcn* -GaAsi9 4^X-; 
^>^SnTfc&V>. *UT. NH« OH : H, O* = 
1 : 1 0£m>fctt^Xy^>^fc<fc0n--««9 5 CO 
T»&8fc^fcn* -GaAsJg9 4&S«6<Ifc»**r 

[0 0 0 6] n-«S9 5^©7*hl/^Xh^ 
H« SO< : Hi Oi :HiO=l:2:4 

A 1 GaAsI£p-A Li Gai-i Asl92ICU 
^7X7CVD (Chemical Vaper Deposition : $rS;fr 

&&&Lxm 9 ^$n-5^3t^>r ft w ^«^c 
[0007] z.o>wt?-<*-YTV'(\mfr<o*m&. 

fcfc<DT&D, %3fclT&5p-Ali Gai-x Asl 
9 2fr$V>X^*)),*~lzMVxmWf3i3ittSi*n-A 

It Gai-, as ©9 3*m^x&&&&iz&z>yt<Dm 

[0 0 0 8] 

[^j^feL^t-rsaus] t^bfctf*^ led 



—442— 



3 

[0 0 0 9] *»W«JiE«3*^CD^«aWK:«* 
[0 0 10] 

[0 0 11] 

[«U8] *^o^ey>f t- H7 1/>f tt J: © J: 5 20 
[0 0 12] 

[0013] glgjgjW 
0 3 fctt*S&9le>3S l ^lfi«cz> A 1 G a A s &$&t?4 

sn^^n, ^cd®«i 2 £mm/*y \* i 4 
7^-;vkx;v-i sicx^snTv**. H3£;mt 

»rMdtH 1 t^^nt* D, 3 

n -iiiKffi^H 2 ^anrv^o aiki^^T. p- 

GaAsM21 (Zn=l x 1 0 l » cm"») ±fcp- 
A I GaAs$£7fcH2 2 (10*tm;£L Zn = lxl0 
18 cm-») „ n-AlGaAs!23 (5/imi9, SI 

= 1x1 o 1 * cm-*) WLVRm\z±*)m$&Lm2ti 40 

g&o&S i NxRST^^tlT, H» SO< :H 

>^fc£0^Xl^>hJ^<7>tf**£p-A I GaA 

>y*frV«^ ECDBfc p-ni££® 
< txniftfr 2 4<fc o *_h jcwr * <fc 3 JCX 

y^>^«c©»j*Rtxxy^>^sss&tiisrs. £ a? 



> ^51^4-3 4 3 484 

fc. ^5^Xy5=->iW©^«03«^S3i»T^iltfc 

7X7CVDI:i:DS i NxttiS2 mt 
«CD«*3>^^h®CDS iNxlg*7thUy^77 
Y-i:^X^X5/^>^fccfcrj^DI»<, SSfc, 7 
*h'JV^77^ — J; 0 n -«« 2 6 
U ^:M^^XvCVDJC<tOS i Nx|ftj»K2 7£ 
?gf£U &^£<J;0gfc£®®p-«fc2 8&J&J&-T 
*. StKK. TP-ffc»CckoTn--Sffi2 6S:rKp- 
««2 8<3*-A&£&rafifcU «ffi/^^ffi^S i 
NxfiB£:7* MJ Vif77>f-t7*7X7I.yf>^: 

HI 4£J§H£T£. 
[0 0 14] *^l^W<o^^^-HT1/-f ten 

j&vt<D$mtz&&ztLitm*v* 7-$m e e ic* 
[ooi5] s&t, «terRifcmff-rs^6 7«:%7fcx 

[ooi6] m7\zK*mi$mw<o$&£y'f*~-}*y 

W © 1 M<D&ftxV;* > h rtTC9f&ft3&#co£ffl2*& 

H7WO 1 te0>&3fcx U^>h 

ttx > h ^G>«^7j«co^fo^:i;T«**^ ^ Ofig 

njfiwco^fexu^ > h ic^^^Tttxy immm> e ® 
[0017] gggagg 

[0 0 18] Kt^ViT, n-GaAs5«4 1 (S i 
■=lX10 l, cm-«) ±lCn-GaAsP;^77i 

(60/xmJ?), n-GaAsPMf4 2 (2 0 um 
^vPESJCiOli^feWi^n*, tUT, n-G 
a A s P m$tm 4 2 ^JfUmtCt 0 Z n fcf >^ U 

ZnJKftia4 3&J&jrr^ il(Z)ZnJSiSU@4 3_b^^ 
^XTCVDfcckOS i NxM4 4*iijfiSU ^*hU 

y^77^-ft^7XYx-^>^:«fcD^xi/^ 
M>txk^>NS^-9-?iWICXy^>^U 



(4) 

5 

4 6SMU ^7XVCVDlCJ;0SINxl847^ 

±wfc«**-t*T7cK \zx o 
[0019] *&2&mmz&i,*Th9mm*T;$>z>z n 
co 020] £&> «^iRiicjiffu^ttX2/^^ia 

C0 02 1] gyjggg 

0 5 Ktt*|5lJli(Dj& 3 5£K09CD A 1 G a A s 

[0 0 2 2] 0lc43lr>T\ n-GaAsM5 1 (SI 
= lX10 1, cm" 1 ) ±fcn-AlGaA 3 563ti52 20 

(2/tmJ?) , p-GaAs3B3fcS5 3, p-AlGa 
As^7yKi54, p* -AlGaAa3>^^M 

7CVD(:i0SiNxl5 6*i|»U 7th>JV^ 
£K>KX^U*>h&m*Vm&\Z3Ly^^>fls*:<D& 

mmzsv-m&mfirrz. ^-ut, 7*huv^77 

ML, ^X7CVDl:<tO S i NxI85 9 S^®k: 

mm\s7u^\z£^x*-2*m&*m&*z>. mic. 

MW*y FcD^mBS 1NxR£7* h'JV^77^-& 
^^X*TXy^>^{C<t?)StD»€r, mffi/^FSS* 

[0023] ^a^^^t-^WttJ: 

m*vmz<D&ffiM\zm&ztiit$ 5-mz£r>&mij 
fa\z±fr#t£nzit&mtt*&fa±T*±x\z. 



#Hg¥4-3 4 3 484 
B. GaAsP, A l G a A s » G a A s 

ftOTe-cDjp^ ttzmtf-i ft w \z-D^x^tm 

[0 0 2 4] Sfc, SSfc^®*^t-5^t(/ 
Tt>LPEtCK5nSHtH:^:<. 03*fc£MOCVD. 

[0 0 2 5] 

[0 0 2 6] ftoT, *»5l<0»t^^-Fri-f« 

[Baffi<offir¥^sK9i] 

[HI] *&W<DmimmW<D?&£¥'f*-\i7l''t<D 

[02] ^%fig0gcr>Rm^gIT&a. 
[03] ^W©TO«OTTfe5c 
[0 4] *#^<BSB2^tt<D^^-f:*- FT M-p 

[0 5] 3^3»«CO»fffi«^:0T*^. 

ca6] *&wco&mmmz&wz$5-ffi(Di?m&7!k 

[0 7] H7V>f t^®^^ 

2— ft v<i <m^A<om^^^mmx% 

[08] ^©^^ ©ii«^KT* 
[0 9] ^O»3t^^-FTW©»f®«^0T» 
[«F^>S*9I] 

2 1. 3 1 p-GaAsSIS 
41 n-GaAsS« 
22. 32 p-AI GaAsZ&tm 
2 3.3 3 n-A 1 GaAsI 
4 3 ZnffcfWg 

6 6 m.*-y*7-$m 



—444— 



(5) 



4$W¥4-3 4 34 84 



H I 




[H23 



[H3] 



H2 



35 
33- 



3 




3l=p-<SaAs** 
32: p-AJCoA* 
J3=n-AI€oAj 
54: SiNxft 
3S- ft- ISi 



3J 




12: «« 

13: 

14= W/K 



194 



41— 



4J'rrGaAs*ff 
42- n-GaAsP 




—445— 



(6) 



MOT4-3 4-34 8 4 



[05] 



tele] 



H5 




SJtn-GaAtfME 
S&rrAJGote 
53 p-GaA* 
54:p-AJGaAs 



H6 
63 




62: n-AJGafe« 
S3: «- «{ft 

65 xj^^ffi 

67 s46^AiffTjtt 



[87] 



[08] 









31*4* 




















< 


— - 



61 :n-GaAftS4C 




[H9] 




93: n*-AJ r GOi- y Ac 
94; n*-OaA« 



'//////////////////////////St. 



^cg«ia;irK^ l ajf[4TB7#35# 



^146— 



